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Detailed Action 
Claim Rejections - 35 USC § 101 

1. 35U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or any new and 
useful improvement thereof, may obtain a patent therefor, subject to the conditions and requirements of this title. 

2. Claims 48 - 72 are rejected under 35 U.S.C. 101 because the claimed invention is directed to non- 
statutory subject matter, particularly a computer program. 

Claim Rejections - 35 USC §102 
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 

for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 
for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-4, 14 -17, 26-28, 37 -40, 48-51, 61-64, 73-75, and 84 -87 are rejected under 35 
U.S.C. 102(e) as being unpatentable over Kadous et al (U.S. Patent 6,636,568). 

5. Regarding Claim 1, 26, 48, and .73, Kadous teaches a method and apparatus for receiving a 
selected spatial multiplexing rate, the spatial multiplexing rate corresponding to one or more mapping 
permutations; (Figure 5, read rate control), and for each of a plurality of data tones (Figure 5 read 
encoders block 5 1 2a), mapping one or more data symbols (Figure 5, block 5 1 6a) to a plurality of 
antennas (Figure 5 block 124a-t) using a corresponding one of the one or more mapping permutations. 
(16:[00 10-0051]) 

6. Considering Claims 2 -4, 27-28, 49-5 1 , and 74 -75, Kadous teaches that plurality of data tones 
comprise data tones in an OFDM symbol, mapping comprises space frequency coding the OFDM 
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sy mbol (16:[0052-0055]), and transmitting the coded OFDM symbol on the plurality of antennas (16: 
[0067]). 

7. Regarding Claims 14, 37,61 , and 84, Kadous teaches a method and apparatus for receiving space 
frequency coded symbol from a plurality of antennas (Figure 6, block 152a-r), with a selected spatial 
multiplexing rate, the spatial multiplexing rate corresponding to one or more mapping permutations; 
(Figure 5, read rate control), and for each of a plurality of data tones (Figure 5 read encoders block 

5 1 2a), mapping one or more data symbols (Figure 5, block 5 1 6a) to a plurality of antennas (Figure 5 
block 124a-t) using a corresponding one of the one or more mapping permutations. (16: [00 10-0051]). 

8. Considering Claims 1 7, 40, 64, and 87, Kadous teaches the space frequency coded symbol 
comprises a space frequency coded OFDM symbol. (16: [0052-0055]). 

9. With regards to Claims 15, 16, 38, 39, 62,63, 85, and 86 Kadous teaches of linear decoding 
(19:[0028-0035) and nonlinear decoding (19: [0037-0049). 

Claim Rejections - 35 USC § 103 

l. The following s a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections 

set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
In the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

10. Claims 5-13, 21-24, 29-35, 41-47, 52-60, 65-72, 76-83, and 88-94 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Kadous et al (U.S. Patent 6,636,568) in view of Gesbert, et al. 
From Theory to Practice: An Overview of MIMO Space-Time Coded Wireless Systems, IEEE 
JOURNAL ON SELECTED AREAS IN COMMUNICATIONS, VOL. 21, NO. 3, APRIL 2003, and in 
further view of Rietz, College Algebra pages 1 86 - 1 87, Henry Holt and Company, 1 909. 
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1 1 . Regarding Claims 5, 29, 52, and 76, Kadous teaches a method and apparatus comprised of 
receiving a selected spatial multiplexing rate (2: [0025-0030] read data rates) for each of a plurality of 
data tones (3: [0030-0035] i.e. MIMO-OFDM) mapping one or more of a plurality of data symbols to a 
plurality of antennas (3: [0035 -0040] Nt transmit antennas). In Figure 1, Kadous teaches of 
demultiplexing (data source 1 12 to TX/RX 124i) 

12. However, Kadous is silent in teaching of a spatial multiplexing rate corresponding to the mapping 
permutations of M t !/(M!x(Mr-M)!) where M is the spatial multiplexing rate and M, is the number of 
antennas. 

13. Rietz teaches of plurality of mapping permutations comprise M, !/(M!x(Mr-M)!) permutations, 
(page 1 86, Section 134; Combination of things all different) arid Gesbert teaches that M is (the range) of 
spatial multiplexing rates e.g. from maximum diversity to maximum multiplexing and M, is the number 
of antennas(page 287; Section IV Transmission over MIMO; General Principles; paragraph 1 - read and 
unification of categories). 

14. It would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains to modify the selected spatial multiplexing rate teachings 
of Kadous to the range of multiplexing rate teachings of Gesbert using the permutation teachings of 
Rietz. 

15. The modification would yield an improvement in transmission efficiency because the selected 
spatial multiplexing rate can be chosen to match channel conditions over any value within a range spatial 
multiplexing rates thereby optimizing the transmission system. 

16. With respect to Claims 6, 7, 30, 53,54, and 77 Gesbert teaches of a range of spatial multiplexing 
rates e.g. from maximum or pure diversity to maximum or pure multiplexing (page 287; Section IV 
Transmission over MIMO; General Principles; paragraph 1 - read and unification of categories) selected 
from a plurality of available spatial multiplexing rates corresponding to the number of antennas. 
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1 7. Considering Claims 8, 3 1 , 55, and 78, the nature of permutation mapping of the permutation (sic 
combination) of Rietz (page 1 86, Section 134; Combination of things all different) is cyclical. 

1 8. With regards to Claims 9, 32,56, and 79, Gesbert teaches of mapping with an apparatus compliant 
with a standard selected from the group consisting of IEEE standards 802.16. (Page 297 Section; 
Standardized Models). 

19. Considering Claims 10, 33, 57, and 80 Gesbert teaches of a range of spatial multiplexing rates 
e.g. from maximum spatial diversity to maximum multiplexing (page 287; Section IV Transmission over 
MIMO; General Principles; paragraph 1, - read and unification of categories). 

20. With respect to Claims 1 1, 34, 58, and 81, Gesbert teaches of transmitting the data symbols from 
the antennas at a substantially equal power. (Page 284 equation 4 and equal power in subsequent 
paragraph). 

2 1 . Considering Claims 12, 35, 59, and 82, Gesbert teaches of mapping data symbols to antennas for 
each of data tones using less than the available tone-antenna combinations. (Page 287; Section IV 
Transmission over MIMO; General Principles; paragraph 1 - read diversity maximization). 

22. Considering Claim 13, 36, 60, and 83, Rietz's combination teaches of one or more mapping 
permutations (sic combination) without reference to the order of individuals. (Page 1 86, Section 1 33). 

23. Claims 18, 41, 65, and 88 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kadous et al (U.S. Patent 6,636,568) in view of Gesbert, et al. From Theory to Practice: An Overview of 
MIMO Space-Time Coded Wireless Systems, IEEE JOURNAL ON SELECTED AREAS IN 
COMMUNICATIONS, VOL. 21, NO. 3, APRIL 2003, and in further view of Rietz, College Algebra 
pages 186-187, Henry Holt and Company, 1909. 

24. Regarding Claims 1 8, 41 , 65, and 88, Kadous teaches of a method and apparatus comprised of 
receiving a space frequency coded symbol from antennas, the space frequency coded symbol including 
data tones, (4: [003 1-0045] read RX MIMO) for each of a plurality of data tones (3: [0030-0035] i.e. 
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MIMO-OFDM) mapping one or more of a plurality of data symbols to a plurality of antennas (4: [003 1 - 
0045]). 

25. However, Kadous is silent in teaching of a spatial multiplexing rate corresponding to the mapping 
permutations of M t !/(M!x(Mr-M)!) where M is the spatial multiplexing rate and M, is the number of 
antennas. 

26. Gesbert teaches of a range of spatial multiplexing rates e.g. from maximum diversity to maximum 
multiplexing (page 287; Section IV Transmission over MIMO; General Principles; paragraph 1 - read and 
unification of categories). 

27. Rietz teaches of one or more mapping permutations. (Page 1 86, Section 1 34; Combination of 
things all different). 

28. It would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains to modify the received spatial multiplexing rate teachings 
of Kadous to the range of multiplexing rate teachings of Gesbert using the permutation teachings of 
Rietz. 

29. The modification would yield an improvement in reception efficiency because the received 
spatial multiplexing rate can be chosen to match channel conditions over any value within a range spatial 
multiplexing rates thereby optimizing the receiving system. 

30. With respect to Claims 19,20, 42, 43, 66, 67, 89, and 90, Gesbert teaches of a range of spatial 
multiplexing rates e.g. from maximum or pure diversity to maximum or pure multiplexing (page 287; 
Section IV Transmission over MIMO; General Principles; paragraph 1 - read and unification of 
categories) selected from a plurality of available spatial multiplexing rates corresponding to the number of 
antennas. 

31. Considering Claims 21, 44, 68, and 91, 'the nature of permutation mapping of the permutation (sic 
combination) of Rietz (page 186, Section 134; Combination of things all different) is cyclical. 
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32. With regards to Claims 22, 45, 69, and 92, Gesbert teaches of mapping with an apparatus 
compliant with a standard selected from the group consisting of IEEE standards 802.16. (page 297 
Section; Standardized Models). 

33. With respect to Claims 23, and 70, Gesbert teaches of a range of spatial multiplexing rates e.g. 
from maximum spatial diversity to maximum multiplexing (page 287; Section IV Transmission over 
MIMO; General Principles; paragraph 1 - read and unification of categories). 

34. In regards to Claims 24,71, and 94, Gesbert teaches of receiving the data symbols from the 
antennas at a substantially equal power. (Page 284 equation 4 and equal power in subsequent paragraph). 

35. Considering Claims 46 and 93, Gesbert teaches of mapping data symbols to antennas for each of 
data tones using less than the available tone-antenna combinations, (Page 287; Section IV Transmission 
over MIMO; General Principles; paragraph 1 - read diversity maximization); 

36. Considering Claim 25, 47, 72, and 94, Rietz's combination teaches of one or more mapping 
permutations (sic combination) without reference to the order of individuals. (Page 1 86, Section 1 33). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Henry Baron whose telephone number is (571) 270-1748. The examiner can normally be 
reached on 7:30 AM to 5:00 PM E.S.T. Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Seema Rao 
can be reached on (571) 272-3 1 74. The fax phone number for the organization where this application or 
proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent. Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the 
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Elec tronic Business Center (EBC) at 866-21 7-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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